This paper presents a study of renal function in I02 patients with lead poisoning admitted to the Occupational Diseases Clinic in Bucharest during the past IO years; nearly half the patients had no history of lead colic. Every possible cause of renal damage, other than lead, was excluded by a careful differential diagnosis.
Impairment of urea clearance seems to be the earliest sign, at a time when the creatinine clearance is still normal. As the duration of exposure lengthens and the patient is subjected to active episodes of poisoning the creatinine clearance also deteriorates. Persistent urea retention and high creatininaemia may follow in time, accompanied rather frequently by arterial hypertension. A study of some of the cases followed for several years demonstrated this progressive evolution of lead nephropathy.
A functional and transitory impairment of renal function is very probably caused by an impairment of intrarenal circulation, resulting from marked vasoconstriction of the renal vessels, forming part of the generalized vasoconstriction of lead poisoning. Prolonged exposure and frequently recurring episodes of acute poisoning may lead to progressive impairment of renal function and to the development of organic lesions.
Special attention should be paid to renal function tests in all cases with prolonged exposure to lead in order to prevent the development of severe lead nephropathy.
The question whether lead poisoning can cause certain pathological states earlier than has been a chronic nephropathy is of interest at the present possible hitherto. time not only in occupational medicine but also in
In the past, many authors have held that chronic paediatrics, general medicine, and nephrology. If lead poisoning might cause chronic renal damage such an effect is established, it clearly becomes very with progressive Bright's disease (Oliver, 19I4;  Armstrong, and Sayers, I94I). It Nowadays the possibility of chronic renal disease following prolonged lead work is considered to be remote. Thus, Lane (1949) found no evidence of renal damage among men working in a modern accumulator factory, although cases had occurred under old and bad conditions; Baader (I958) found only 12 patients with chronic nephropathy among 4,000 lead-exposed workers. Lane (I949) and Vigliani (1950) Using these diagnostic criteria, we selected I02 cases of confirmed lead-poisoning from the patients admitted during a period of io years to the Occupational Diseases Clinic in Bucharest. In the cases selected, renal function had been investigated. Cases with 'increased lead absorption' were not considered in this study. We included only those cases in which every possible cause of renal damage, other than lead, could be excluded.
The differential diagnosis from 'endemic nephropathy', of the type described for certain circumscribed adjacent geographical areas of Yugoslavia, Bulgaria, and Roumania, was made by careful consideration of the epidemiological and clinical features. None of our patients came from or lived at any time in the wellcircumscribed zone of south-west Roumania where endemic nephropathy occurs. All came from cities, most of them from Bucharest, and endemic nephropathy has been reported only from rural areas. The clinical features of endemic nephropathy (low urinary density (i-ooo-i-oio), marked reduction of the concentrating power of the kidneys, marked urea retention, severe anaemia, and absence of hypertension), are quite different from the clinical picture in our cases.
From the I02 cases so selected, 49 had chronic lead poisoning (without a history of lead colic), 20 had had one or more episodes of lead colic in the past, and 33 had been admitted with acute colic.
Results
The results of laboratory tests used in diagnosis are summarized in Table I A high blood pressure was found in i6% of the patients with chronic lead poisoning (without a history of colic) and in 33% of those with a history of lead colic. Considering only the groups with a longer exposure (more than IO years), a high blood pressure affected 24% of those without a history of lead colic and 46% of those with a history of colic.
Urinalysis yielded no pathological findings in the majority of cases. Only two patients had slight proteinuria (o 25 and o05 g./litre) together with markedly altered clearance tests. Pathological sediment was also uncommon, being found only in cases of decompensated renal failure. During lead colic a transitory microscopic haematuria was sometimes observed.
The urine concentration test (Volhard) was done in 28 patients in whom other tests had indicated a renal disorder. It gave maximum concentration values of between I -020 and I 026, except in two patients with decompensated renal failure, in whom the maximum densities were i oi6 and i-oi5.
The blood uric acid, determined in 26 cases, had higher values in four cases of decompensated renal failure, and in only one case was the level over 8 mg./ioo ml. These results, as well as the absence of symptoms of gout in all our patients, differ from the findings of other authors (Emmerson, I963; Richet, Albahary, Ardaillou, Sultan, and MorelMaroger, I964), who found such disorders in half of their cases of lead poisoning.
Undercompensated or decompensated renal failure was found in I7 patients, most of whom had been exposed to lead for more than IO years, and eight of them for more than 20 years (Table III) . The majority of this group had a history of several One of the patients with decompensated renal failure and hypertension, who had worked for 39 years in conditions of particularly high lead exposure and had had repeated episodes of acute poisoning with several attacks of lead colic, died in azotaemic coma five years after the diagnosis of renal failure had been made on his first admission to our clinic, although exposure to lead was stopped completely from that time.
Discussion
These results suggest the importance of the duration of exposure and of repeated episodes of colic in the progressive development of renal failure, which at first is compensated but may become decompensated. The impairment of urea clearance appears rather early, at a time when the creatinine clearance is still normal or only slightly diminished, in cases with a shorter exposure. As the duration of exposure lengthens and the patient is subjected to several active episodes of poisoning the creatinine clearance also deteriorates. In time, persistent urea retention as well as high creatininaemia may supervene. At this stage hypertension may be found in a number of cases.
The repeated hospitalization of some of our patients enabled us to follow the time course of the development of renal damage. Thus, in a patient studied for nine years, who had six episodes of lead colic during this time, the urea clearance was seen to drop progressively from 75 to 36 ml./min., the creatinine clearance from I35 to 82 ml./min., while the blood creatinine level increased from I -2 to I-7 mg./ioo ml. Another patient, who had four episodes of colic in six years, showed an increase in blood urea from 47 to 6i mg./Ioo ml. (in colic-free intervals) and a steady fall of the urea clearance to 27 ml. /min., and of the creatinine clearance to 68 ml. /min. The undercompensated or decompensated renal insufficiency found in 17 cases-rn patients with long and heavy exposures to lead giving rise to repeated episodes of acute poisoning -emphasizes the fact that the appearance of a lead nephropathy is still possible, especially in workers with longer occupational exposures (more than I0 years).
The very long exposures of many of the patients, their high lead absorption in certain periods of their past history as well as the observation of these cases for a long time during several periods of hospitalization may explain the relatively high incidence of nephropathy with chronic renal failure in the group studied. Such an incidence cannot be found in a single examination of a group of leadexposed workers or in a single investigation of a group of patients with lead poisoning. The investigation demonstrates the value of prolonged medical supervision.
A functional and transitory impairment of renal function, frequently found during lead colic and sometimes, but less frequently, in the course of chronic lead poisoning, is very probably caused by an impairment of intrarenal circulation resulting from marked vasoconstriction of renal vessels, forming part of the generalized vasoconstriction of lead poisoning. The frequent repetition of such episodes may lead-as we observed in a number of patients followed for several years-to a progressive impairment of renal function. The return to normal was slower after each fresh episode and finally was no longer attained. If the fall in the urea and creatinine clearance values continues, or if it appears independently of an exacerbation of toxic symptoms, the development of organic lesions is probable.
The importance of renal damage in the long-term prognosis of patients with chronic lead poisoning justifies careful examination of renal function in all cases with long exposure to lead, in order to prevent the development of severe lead nephropathy by timely interruption of occupational exposure.
